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kL(! )'A! T*(*BA*(! .<A=,9*A-,A+*(E'>>! =<(! -+'A9'(9'EE,.*+! +'(! )'A! D+B'AB-4DA.+! ,!E'(,'A-*A$! kL(! E,! -+D9*(*(! E'(,'-M<A*A! ,! *+! 9'+'-*++! .<))*(! )'A! T<(+,!.M,.E'9('+=<(9*>,AB*A! =<(9,! =<(9*>,AB*A! +,>! E'(,'A-*A! *(! .M,.E'9('+=<(9*>+! )*9! ,AC!=(,;*+-B('9*(!QbNEL-!1WW%R$!/,!E*>B*(!L!T(D.*!.<A=,9*A-,A+*(E'>>!4L!C5l!-<)!*+!)L>!4L!-')4>,AB-=*,>$!2!+,>=*>>*+!AL(!(D>>*(*A9*!-+'A9'(9'EE,.!<E*(-+,B*(!C5l!.<A=,9*A-,A+*(E'>>!,!T*+V9*>,B!=>*(*!*AA!5l!+,>=*>>*(!.'A!)'A!,..*!>*AB*(!=<(.>'(*!9*+!-<)!-')4>,AB-=*,>$!!
!! ! ! !! !!!!!! !!! ! ! ! ! ! ! !! !!!! !!! !!
:/L/-M;ANO-2=N>B*! 6AB>*! *+! '>$! Q1WWOR! T>*! 9*+! <449'B*+! '+! 9*A! BM*AA<)-A,++>,B*! -+N((*>-*A! +,>!E<>'+,>,+*+! ,..*! *(! .<A-+'A+$! GD+<(*B(*--,E! T*+,AB*+! ;*+*(<-.*9'-,+*+! QG0HIRZ!B*A*('>,-*(+! ! 'D+<(*B(*--,E! T*+,AB*+! ;*+*(<-.*9'-,+*+! QFG0HIR! )<9*>>*(! <B! 'A9(*!-+<.'-+,-.*!E<>'+,>,+*+-)<9*>>*(!T>,(!;<E*9E*(.+NV!=<(!)<9*>>*(,AB!'E!E<>'+,>,+*+$!Y*+!E'(!c<>>*(->*E!-<)!,A+(<9D-*(+*!B*A*('>,-*(,AB!'E!G0HI!)<9*>>*A!,!"CO?$!!!2! FG0HIQ"Z"R! .'>.D>*(*(! )'A!!!!!D+! =('! >'AB-,.+,B! BM*AA<)-A,++>,B! E'(,'A-! Q/bRZ!!!!!!!3!E<>'+,>,+*+-*-+,)'+! 4L! +,9-4DA.+! A3"! <B!!!!!!3! 9'B>,B! 4(<-*A+E,-! *A9(,AB! ,! E'(,'T*>! 4L!+,9-4DA.+!A3"$!b,BA,AB*A!=<(!FG0HIQ"Z"R!*(!! !!! ! !!! ! !!!!!! ! !!!!!! !;E<(!!!!!!!*(!E*.+*(!+,>-.(*E*+!+,>-E'(*A9*!!!!!!!!!! !!!!!! $!:D))*A!'E!E*.+*A*!)L!E\(*!>,.!"Z!9*+!E,>!-,!! ! ! ! ! ! ! !!k<+'-M<A*A!Q"Z"R!,A9,.*(*(!'+!E'(,'A-*A!*(!*-+,)*(+!D+=('!9*!-,-+*!<T-*(E'-M<A*(!'E!'L%<B!E'(,'A-*-+,)'+*+$!F*A*(*>+!D++(V..*-!)<9*>>*A!,!=N>B*A9*!=<()!FG0HIQ&JMR$!FG0HIQ"Z"R!*(!9*A!)*-+!4<4D>\(*!)<9*>>*A!<B!*A!-<)!T(D.*-!,!<44B'E*A$!/*9!L!-*++*! ! !!!!.'A!)<9*>>*A!<B-L!-.(,E*-!->,.m!
! 1"!
! !!!! ! ! ! !!!!!! ! !!!!!! !S<(! L! ;'! *A! -+'T,>! FG0HIQ"Z"R! 4(<-*--! .(*E*-! 9*+! '+!! ! ! ! !!*>>*(-! T>,(! E*.+*A! +,>!>'AB-,.+,B! E'(,'A-! A*B'+,E$! &'(')*+*(*! *-+,)*(*-! =('! ;,-+<(,-.! 9'+'! E*9! T(D.! 'E!f)'7,)D)! >,.*>,;<<9! )*+;<9f$! K*+<9*A! BL(! D+! 4L! L! T(D.*! *A! ,+*('+,E! QBM*A+'.*A9*R!4(<-*9V(*!=<(!L!=,AA*!4'(')*+*(*-!E*(9,*(!-<)!)'.-,)*(*(!-M'A-*A!=<(!'+!;,-+<(,-.!9'+'!E,>!=<(*.<))*$!b,.A,AB*A!-<)!T>,(!)'.-,)*(+!*(m!
! !" !! ! !!!!!!!!! !!!! ! !!!!!"#! !"#$"%&'%!!"#$%!&#!!"#!!"#!!!IE,-!FG0HI!)<9*>>*A!=DAB*(*(!T('!TN(!9*A!=M*(A*!'D+<.<((*>'-M<A!,!!!!$!S<(!L!DA9*(-N.*!9*++*! .<A-+(D*(*(! E,! 'D+<.<((*>'-M<A--+(D.+D(! =<(! E'(,'T>*(! !!! !!! !$! Y*(-<)! 9,--*!E'(,'T>*A*!E,-*(!>,+*A!'D+<.<((*>'-M<A!;'(!FG0HI!BM<(+!*A!+,>=(*9--+,>>*A9*!M<TT$!2!+,>>*BB!.'A! E,! BM*AA<)=N(*! *A! -+'+,-+,-.! +*-+r! ! bMDAB3c<7! -+'+,-+,..$! IE,-! *A! -*(,*! ;'(! )!<T-*(E'-M<A*(!T>,(!bMDAB3c<7!-+'+,-+,..m!
! !!!!!!!!! !9*(!!! !*(!'D+<.<((*>'-M<A!+,>!f>'Bf!=Z!N!*(!'A+'>>!f>'B-fZ!)!*(!'A+'>>!<T-*(E'-M<A*(!<B!!! ! ! ! !! ! !!S<(!ep"5!.'A!;V4<+*-*A!<)!AD>>!'D+<.<((*>'-M<A!=<(.'-+*-!)*9!C5l!.<A=,9*A-,A+*(E'>>!AL(!bMDAB3c<7!-+'+,-+,..!*(!-+N((*!*AA!15!QID>>!1W"1R$!!!
:/P/-BQ8;-6JKG!*(!*+!-4*-,*>+!8'-*!'E!!FG0HIQ"Z"R!;E<(!! ! !!! ! !! !!! ! !!!S<(!L!<449'+*(*!E<>'+,>,+*+-*-+,)'+*+!T(D.*-!=N>B*A9*!>,.A,ABm!! !!! ! !!!!!! ! !!! !!!!!!! !/*(9,*A!+,>!!!(*BD>*(*(!;E<(! =N>-<)+!*-+,)'+*+! +,>!9'B>,B!E<>'+,>,+*+!*(! ,! =<(;<>9!+,>!AV>,B*!9'B>,B*! 4(<-*A+E,-*! *A9(,AB*($! b'E! E*(9,! E,>! B,! -+N((*! E*.+! +,>! 9'B>,B*! 4(<-*A+E,-*!*A9(,AB*(! <B! E<>'+,>,+*+-*-+,)'+*+! E,>! 9*()*9! -*>E! E\(*! E<>'+,>+$! INV!!!E*(9,! 9*(,)<+!
! 11!
B*A*(*(*(! *-+,)'+*+! +,>! 9'B>,B! E<>'+,>,+*+! -<)! (*-4<A9*(*(! (*>'+,E+! -'.+*! +,>! 9'B>,B*!4(<-*A+E,-*!*A9(,AB*($!/*9!L!*-+,)*(*!6JKG!T(D.*-!9*A!-'))*!f)'7,)D)!>,.*>,;<<9!)*+;<9f!<B!T'(*!*A!4'(')*+*(!)L!*-+,)*(*-!QID>>!1W"1R$!!cL9*! FG0HI! <B! 6JKG! )<9*>>*(*(! E<>'+,>,+*+! -<)! *(! TL9*! +,9-E'(,*(*A9*! <B!E*9E'(*A9*$!Y*+!*(!T>,++!-+,>+!-4N(-)L>!<)!;E<(!E*9E'(*A9*!E<>'+,>,+*+*A!*B*A+>,B!*($!Y*+!E,>!-,!;E<(! =<(+! =,A'A-,*>>*!)'(.*9*(!B>*))*(!-+<(*!E<>'+,>,+*+--M<..$!b'AB!;D.<))*>-*!.'A!9*=,A*(*-!=('!*)4,(,-.!9'+'!,!=<()!'E!<T-*(E*(+!E*9E'(*A9*!'D+<.<((*>'-M<A$!F('9*A!'E!E*9E'(*>-*!,AA*T\(*(!'+!'D+<.<((*>'-M<A!(*9D-*(*-!-'.+*(*!*AA!*.-4<A*A+,*>>!('+*!=('!G0KG!.>'--!)<9*>>*(!4(*9,.*(*(! Qc',>>,*!"CC?R$!bkBDV*A! Q1W"#R! N.<A<),-.! <B! -+'+,-+,-.!4(*-+'-M<A! 'E! )<9*>>*(! =<(! .<(+3! <B! >'AB! ;D.<))*>-*! <B! =,AA*(! '+! *A! '>+*(A'+,E! >'AB!;D.<))*>-*36JKG!)<9*>>!;'(!>*E*(+!T*9(*!4(*9,.-M<A*(!*AA!'A9(*!)<9*>>*($!!
:/.R/-1)0'#$DD-2=N>B*! K*(+<A! Q"C@?RZ! AL(! 4(,-*A9(,AB*(! T*-.(,E*-! -<)! *A! .<A+,AD*(>,B! -+<.'-+,-.!4(<-*--Z!.'A!9,--*!4(,-*A9(,AB*A*! ,! >N4*+!'E!*+!.<(+! +,9-,A+*(E'>>!T'(*!E\(*!'E!*A! >,+*A!-+N((*>-*$!Y*A!)<+-'++*!4(<-*--*A! ,!4(,-D+E,.>,AB*A!E,>! E\(*! f;<44f! -+<.'-+,-.!4(<-*--!9*=,A*(+! ,! .<A+,AD*(>,B! +,9$! Y*AA*! 4(<-*--*A! +,>>'+*(! 4<-,+,E! -'AA-VA>,B;*+! =<(!4(,-*A9(,AB*(!'E!*.-+('<(9,A\(!-+N((*>-*$!K*(+<A!Q"C@?R!=<(.>'(*(!;<44!,!4(,-*A*!)*9!.DAABMN(,AB!'E!E,.+,B!T*9(,=+--4*-,=,..!,A=<()'-M<A$!Y*AA*!,A=<()'-M<A*A!E,>!,..*!.DAA*!4LE,(.*! )'(.*9*+! B*A*(*>+Z! 9*()*9! .'>>*(! K*(+<A! ;<443(,-,.<! =<(! ,..*3-V-+*)'+,-.!(,-,.<$!/,9*(*!=<(*->L(!K*(+<A!Q"C@?R!*A!jD)43Y,==D-,<A!K<9*>!;E<(!;<44!*(!.<)T,A*(+!)*9!.<A+,AD*(>,B*!4(,-*A9(,AB*($!!!2=N>B*!I'DB! Q1WW@R! *(!K*(+<A-!)<9*>>! .(,+,-*(+! =<(! 'A+'B*>-*A!<)!-V-+*)'+,..! ,! ;<44Z!9*+!E,>!-,!AL(!4(,-*(!4L!A<*A!'.+,E'!;<44*(!5l!<44!;<44*(!-')+,9,B!*A!+,>-E'(*A9*!'A9*>!
! 1#!
'.+,E'! 5l! A*9$! Y*+! *(! *A! D(,)*>,B! =<(D+-*+A,AB! ,! -,+D'-M<A*A! -<)! =<(! *.-*)4*>! 'E!TN(-.('..! 9*(! '>>*! '.-M*(! ;'(! *A! +*A9*A-! +,>! L! BL! ,! -'))*! (*+A,AB$! 2! +,>>*BB! .(*E*(!)<9*>>*A! *-+,)*(,AB! 'E! =>*(*! 4'(')*+*(*! -<)! *(! E'A-.*>,B! L! *-+,)*(*! ,! 4('.-,-$! c'+*-!Q"CC"R!4(NE*(!L!=<(T*9(*!)<9*>>*A!E*9!L!+,>>'+*!+,>=*>9,B*!'-V))*+(,-.*!;<44!,-+*9*A=<(!.<A+,AD*(>,B*! *A9(,AB*($! /*9! L! DA9*(-N.*! <4-M<A*(! 4L! :h&5WW! =D+D(*-! 'EE,-*(! c'+*-!Q"CC"R!K*(+<A-! =<(D+-*+A,AB!<)!'+!;<443(,-,.<!*(! ,..*3-V-+*)'+,-.!<B!9,E*(-,=,-*(T'($!I'A!4LE,-*(!'+!;<443(,-,.<!.'A!E\(*!-V-+*)'+,-.!AL(!'>>*!4(,-*(!;<44*(!-')+,9,B$!!!ccm! E,! T*(*BA*(!><B'(,+),-.*!4(,-*A9(,AB*(^'E.'-+A,AB*(! 2,! <E*(!A'++*A^;*>B*A!E*9!L!T(D.*!H><-*!4(,-!4L!9'B!,AC!<B!]4*A!4(,-!4L!9'B!,m!! !! ! !"!!!"#$%&!"!!!"#$%!"#$!!!R!:,9*A! )'A! ,..*! .'A! ;'A9>*! &cJ! )*>><)! L4A,AB-+,9*(! E,>! 4(,-*A9(,AB*A! ,! >N4*+! 'E!-+*AB*+,9!+(<>,B!-.V>9*-!;<44$!!
! 1%!
@/-S7*7-S<(!L!E*>B*!9'+')'+*(,'>*+!=<(!9*AA*!<44B'E*A!;'(!E,!9*=,A*(+!=N>B*A9*!.('E!+,>!9'+'$!S<(!9*+! =N(-+*! TN(! 9'+'*A*! E\(*!)*-+! )D>,B! (*4(*-*A+'+,E! =<(! ;*>*! -*.+<(*A! =<(! =<(AVT'(!*A*(B,Z!9*(=<(!-*(!E,!T<(+!=('!'.-M*(!4L!*A.*>+*!-*>-.'4*(!<B!>*+*(!*++*(!*A!,A9*.-!*>>*(!*+!=<A9! -<)! *(! -'))*A-'++! 'E! *+! T*+V9*>,B! 'A+'>>! T*9(,=+*($! jaR! <B! S,(-+;'A9!G>+*(A'+,E*! 6A*(BV! SDA9! QGbP6aR$! HG62a! =<A9*+! *(! *+'T>*(+! "$! MDA,! 1WW@Z! ,AE*-+*(*(!),A,)D)!OWl!'E! =<(E'>+A,AB-.'4,+'>*A! ,! -*>-.'4*(! -<)!;'(! '>+*(A'+,E! *A*(B,! -<)! -,A!.M*(A*E,(.-<);*+$! GbP6a! *(! *+'T>*(+! #W$! <.+<T*(! 1WW@Z! ;'(! +,>-E'(*A9*!,AE*-+*(,AB-=<()L>! <B! *(! -'))*A-'++! 'E! #5! -*>-.'4*($! Y*+! T*+V(! 4L! '+! T*BB*! =<A9*A*!+,>=(*9--+,>>*(! .('E! <)! (*4(*-*A+'+,E,+*+$! :'))*A>,BA*+! )*9! HG62a! <B! GbP6a! ;'(!J,>9*(I,>>`!H>*'A!6A*(BV!Q6H]R!2A9*7!*.-,-+*(+!>*AB(*Z!-,9*A!#$!)'(-!1WW5$!Y*+!T*+V(!*+!-+N((*!9'+'-*++!<B!BMN(!6H]!)*(!'.+D*>>! =<(!<44B'E*A-! =<()L>$!K'AB>*A9*! ,A=<()'-M<A!<)!;'A9>*+!E<>D)!4L!HG62a!<B!GbP6al!'A9*>! ,! ,A9*.-*A$!K'(.*9-.'4,+'>,-*(,AB!'E! =>*(*!-*>-.'4*(! -.'>! E\(*! 4L! 1WW! ),>>,<A*(! *>>*(! )*($! K,A9(*! 'A9*>! 'E! -*>-.'4*(! .'A! ;'!)'(.*9-.'4,+'>,-*(,AB! )*>><)! 5W! ),>>,<A*(! <B! 1WW! ),>>,<A*($! 6+! -*>-.'4! )L! E\(*!
! 15!
TN(-A<+*(+! 4L! *A! 'E! 9*! ')*(,.'A-.*! TN(-*A*Z! *A+*A! kt:6Z! GK6a! *>>*(! kG:YGu$!!6A9(,AB*(!,!-'))*A-*+A,AB*A!'E!,A9*.-*A!=<(*+'-!,..*!<=+*(*!*AA!.E'(+'>-E,-$!2A9*.-*A!+'(!,..*!;NV9*!=<(!L!->L!)'(.*9*+!*>>*(!=,AA*!=*,>4(,-*9*!'.-M*($!2A9*.-*A!*(!-'))*A-'++!'E!8,(.'!5?!-*>-.'4*(!QJ,>9*(:;'(*-!1W"#R$!!!678;'AB*3P('9*9! SDA9-Z! &<X*(:;'(*-! J,>9*(I,>>! H>*'A! 6A*(BV! &<(+=<>,<! Q&cJR! +'(!;NV9*! =<(! L! BM*A-4*,>*! 6H]-! 4(*-+'-M<A$! 6PS! 9*=,A*(*-! -<)! *+! TN(-;'A9>*+!,AE*-+*(,AB-4(<9D.+! (*B,-+(*(+! )*9! :6H! DA9*(! "C%WG8+! -<)! f+&-,A-,$% ;,:-/()-,(%
6+)&0,*f! QB*A*(*>+! f7',$/fR! *>>*(! f0%',;(% ;,:-/()-,(% (2'/(f$! 6PS! +,>TV(!)D>,B;*+*A! +,>! L!,AE*-+*(*!,AA!,!*A!4<<>!'E!'.-M*(Z!<T>,B'-M<A*(!*>>*(!'A9(*!'.+,E'$!6PS!<)-*++*-!4L!TN(-!+,>!)'(.*9-4(,-!Q:6H!1W"1R$!!&cJ!,AE*-+*(*(!),A-+!CWl!'E!+<+'>*!),9>*(!,!'.-M*A*!+,>!-*>-.'4*A*!-<)!,AABL(!,!6H]!<B!4*(!15$!)'(-!1W"#!*(!9*+!5W!-*>-.'4*(!,!&cJ!QB+8-2O.02-/%5;1$-2P;11!!1W"#R$!2AE*-+<(*(!-<)!NA-.*(!L!;'A9>*!-*.+<(*A!=<(!(*A!*A*(B,!->,.!9*A!*(!9*=,A*(+!,!6H]Z!.'A!BMN(*!9*+!E*9!L! ;'A9>*! &cJ$! 2! 9*AA*! <44B'E*A! T(D.*(! E,! 4(,-9'+'! =<(! &cJ! =('! #$!)'(-! 1WW5! +,>! #"$!M'AD'(!1W"1$!/,!E*>B*(!&cJ!!<E*(=<(!6H]!=<(9,!&cJ!.'A!='.+,-.!;'A9>*-!<B!9*+!B,(!<--!,A=<()'-M<A!<)!;'A9>*+!E<>D)!Q=,BD(!#$R$!!!
!












!&(!&(!#" !&(!&(!)" !&(!&(!*" !&(!&(!+" !&(!&(!," !&(!&($!" !&(!&($$" !&(!&($%"
!"#$%&'
! 1?!
=<A9*+!,AE*-+*(*(!,!-+N((*!B('9!,!-)L!<B!)*>><)-+<(*!E<.-*A9*!-*>-.'4*(!->,.!9*+!*(!E,-+!,!+'T*>>! "$! Y*AA*! ,AE*-+*(,AB--+('+*B,*A! .'A! T*+V! -+N((*! (,-,.<! *AA!9*+!)'A! +('9,-M<A*>+!=<(T,A9*(!)*9!,AE*-+*(,AB*(!,!-+<(*!-*>-.'4*($!!!
47/'&&#!"#$%5.-071T.%#.0#,XQ#.*#1'&167D'%'1#07-6'(167D)27&)1'-)%*#














































S)*K-#G"#R7*&)*#7=6712%)%*#2)&#,XQ\#P+"P+"3PPGU+!"!3"3P!3#!kL(!E,!D+*>D..*A9*!-*(!4L!9*!9'B>,B*!'E.'-+A,AB*A*Z!.'A!E,!-*!E<>'+,>,+*+!8>D-+*(*Z!9*+!E,>!-,!;NV!E<>'+,>,+*+!T>,(!=D>B+!'E!;NV!E<>'+,>,+*+!->,.!-,+D'-M<A*A!*(!=('!-*4+*)T*(!1WWO!-<)!E'(+*! ,! 8,(.'! *+! L(! <B! *A! 8>D-+*(! +,>! =('! 'DBD-+! 1W""! <B! D+! <E*(! L(*+! Q=,BD(! 5$R$! C5l!.<A=,9*A-,A+*(E'>>*+! +,>! 9'B>,B! 'E.'-+A,AB! ,=N>B*! A<()'>=<(9*>,AB! -.'>! >,BB*! ,AA*A=<(!B(*A-*(m! !!"#!!"#$%# ! !! !!!"#$% ! !!!" ! !!!"#$!!"#$"!!"#$%# ! !! !!!"#$% ! !!!" ! !!!!"#"!GE.'-+A,AB*A! +,>! &cJ! <E*(-.(,9*(! C5l! .<A=,9*A-,A+*(E'>>*+! =>*(*! B'AB*($! K'A! -.'>!=<(E*A+*!'+!5l!'E!<T-*(E'-M<A*A*! >,BB*(!D+*A=<(!C5l!.<A=,9*A-,A+*(E'>>*+$!Y*++*!E,>!E,!DA9*(-N.*!A\()*(*!-*A*(*!,!<44B'E*A$!!2! +'T*>>! #$! <44-D))*(*(! E,! 9*! E,.+,B-+*! =DAA*A*! =('! 9*-.(,4+,E! -+'+,-+,..$! 0'AB*Z! -<)!,A9,.*(*(! 'E-+'A9*A!)*>><)!9*A!),A-+*! <B!9*A! -+N(-+*! <T-*(E'-M<A*AZ! *(! #Wl!4<*ABZ!A<*! -<)! +V9*(! 4L! *A! -+<(! -4(*9A,AB! ,! <T-*(E'-M<A*A*-! -+N((*>-*$! Y*+! .<))*(! +V9*>,B!=(*)! <B-L! AL(! )'A! -*(! 4L! 9'B>,B*! ),A,)D)-3! <B! )'.-,)D)-'E.'-+A,AB*(! -<)! *(!*.-+(*)+! ;NV*! ,! 'T-<>D++! E*(9,$! Y'B>,B! BM*AA<)-A,++>,B! 'E.'-+A,AB! ,!<T-*(E'-M<A-4*(,<9*A! *(! A*B'+,E! <B! *(! A\(! AD>>$! /,! -*(! -+<(*! -E,ABA,AB*(! ,! 4(,-*(! <B!'E.'-+A,AB*(! Q=,BD(! %$! <B! 5$R! A<*! -<)! +V9*(! 4L! *A! (*>'+,E+! ;NV! 4(,-E<>'+,>,+*+$!
! 1C!











H02;0,/J%$031;3% WZWWW?! ?0,3-% WZ#W%"?!
H02;0,/J%R21;3% WZ1W@C! @-$;0,% WZWWW51!
O(0,$02$0::;=J%$031;3% 1Z#Cl! S/(;)-2(%/=Q-:.-(%% ATJUVTL%
O(0,$02$0::;=J%R21;3% %5Z?Wl! S/(;)-2(%B-02/+,%='2(+/;/% WJTTXU%!
G/./-?9'*+37*0'6-)0'06$-/,!E*>B*(!L!9*=,A*(*!:h&5WW!,A9*.-*A!-<)!*+!)L>!4L!)'(.*9-+,>-+'A9!*>>*(!4(*-*A+'-M<A!'E! *+! T(*9+! )'(.*9$! Y*AA*! ,A9*.-*A! *(! -'))*A-'++! 'E! 5WW! f1023-% 60&f! ')*(,.'A-.*!-*>-.'4*(!<B!;'(!)'AB=<>9,B! .'('.+*($! S<(! L! =L! *+! =D>>-+*A9,B!T,>9*! 'E!4(,-(,-,.<*A!E*9!,AE*-+*(,AB*A! ,! &cJ! T>,(! 9*+! AV++,B! L! 'A'>V-*(*! ;E<(9'A! &cJ! (*-4<A9*(*(! 4L!)'.(<*A9(,AB*(! ,!)'(.*9*+$!/,!T*BVAA*(!)*9!*A!B('=,-.! ,>>D-+('-M<A!'E!4(,-D+E,.>,AB*(!4L! TL9*! :h&5WW! <B! &cJ$! S,BD(! ?$! E,-*(! '+! -,9*A! *+'T>*(,AB*A! 'E! &cJ! ;'(! =<A9*+! <B!)'(.*9*+!T*E*B*+!-*B!=<(!9*+!)*-+*!,!-'))*!(*+A,AB!)*9!A<*A!DAA+'.$!S('!T*BVAA*>-*A!'E!1W"1!;'(!+(*A9*A!*A9(*+!-*B$!Y*+!T(*9*!)'(.*9*+!E,-*(!*A!<44B'AB!)*A-!&cJ!*(!4L!E*,!A*9$!!!!
! #W!
!
























S)*K-#I"#AK&&'-'%('#6.--'&71T.%#0'&&.0#7=6712%)%*'-#D?#@],GPP#.*#,XQ#!b'! <--! DA9*(-N.*! A\()*(*! ;E<(! =N>-<)! 'E.'-+A,AB*A! +,>! &cJ! *(! +,>! *A9(,AB*A*! ,! 9*+!T(*9*!)'(.*9*+$!/*9! !;M*>4!'E!(*B(*-M<A-'A'>V-*!;'(!E,!T*(*BA*+!-V-+*)'+,-.!(,-,.<!<B!(*-D>+'+*A*!*(!BM*AB,++!,!+'T*>>!%$!2=N>B*!bNEL-!Q1WW%R!BL(!(*B(*-M<A-'A'>V-*A!>*AB*(!*AA!.<((*>'-M<A-'A'>V-*A$!Y*A! E,-*(! ,..*!T'(*! <)!9*+! *(! -'))*A;*AB!)*>><)!E'(,'T>*A*Z!)*A!<B-L!;E,>.*A!-'))*A;*AB!9*+!*($!/,!;'(!T*AV++*+!*A.*>!>,A*\(!(*B(*-M<A!-<)!T*+V(!'+!E,!-*(!4L!*A!(*++>,AM*!-'))*A;*AB!)*>><)!)'(.*9-'E.'-+A,AB!<B!&cJ-!'E.'-+A,AB$!!
47/'&&#8"#A'*-'1T.%17%7&:1'#






W%$W#$W5! W%$W#$W?! W%$W#$W@! W%$W#$WO! W%$W#$WC! W%$W#$"W! W%$W#$""! W%$W#$"1!
AK&&'-'%('#6.--'&71T.%\#@],GPP#.*#,XQ#
! #1!
cJ$!/,!<T-*(E*(*(! (*9D.-M<A! ,! T*+'! ,! 9*+! -,-+*! <T-*(E'-M<A-L(*+$! Y*++*! *(! ,! -')-E'(! )*9!4(,-D+E,.>,AB*A! ,>>D-+(*(+! ,! =,BD(!?$! !;E<(!&cJ!<B!:h&5WW!+V9*>,B!T*E*B*(!-*B! ,!)<+-'++!(*+A,AB$!!
!







W#$W#$W5! W#$W#$W?! W#$W#$W@! W#$W#$WO! W#$W#$WC! W#$W#$"W! W#$W#$""! W#$W#$"1!
AK&&'-'%('#/'27#
! ##!

G/4/./-17)73+*)0'6-=7A-$,-BCD+E*+&-?#$)*(7%%-kL(! E,! =N(-+! +'(! =<(! <--! 9*A! 4'(')*+(,-.*! )*+<9*AZ! =L(! E,! /'0! <B! 674*8+*9! :;<(+='>>!*-+,)'+*A*!->,.!9*!*(!4(*-*A+*(+!,!+'T*>>!5$!!
47/'&&#G"#,7-70'2-)16#>7A#.*#BCD'E2'(#@F.-257&&#^B@_#
!"#$%& '()*+&%& ,-$%&& .()**&%&
















L>>3?&M="&!"#&))%& C)7'&++)&!6A!)*+<9*! -<)!<=+*!*(!T(D.+! =<(!L! -M*..*!<)!/'0!E,>>*!;'!BM<(+! *A!B<9! M<TT!*(! fT'8.3+*-+,ABf$! Y*AA*!)*+<9*A! ,AA*T\(*(! +*-+,AB! =<(! ;E<(! ANV'.+,B! /'0! *-+,)'+*A*! E,>>*! ;'!E\(+! ,! =<(+,9$!IE,-! E,! +'(! =<(!<--!/'0CClZ! BL(!T'8.3+*-+,AB!D+!4L!T*(*BA,AB!'E!;E<(!<=+*!9'B>,B*! 'E.'-+A,AB*(! <E*(-.(,9*(! 9*+! (*>*E'A+*! /'0! *-+,)'+*+$! Y,--*! 9'B*A*! .'>>*-! =<(!DAA+'.$! kL(! DAA+'.*A*! =<(*.<))*(! ,! 8'$"l! 'E! 9'B*A*! .'A! .'>.D>'-M<A-)*+<9*A!T*+('.+*-!-<)!+,>-+(*..*>,B!T('!QID>>!1W"WR$!!
47/'&&#L"#X7E6U2'12)%*#D7-70'2-)16#>7A#
-- !"#&/%& !"#&$%& !"#&)$%& !"#&))%&
N1=>F5;F;&O55;"?& *7& ))& ))& *7&
,BJ3=32?&O55;"?& .'& /77& A*& '*&




b,.*E*>! T>,(! 9*++*! (,-,.<)L>*+! =<(+-'++! >'AB+! DAA'! 9*+! <T-*(E*(+*!)'.-,)'>*!+'4*+Z!+(<>,B!4L!B(DAA!'E!-+<(!-4(*9A,AB!,!9'+'*A*$!
G/4/4/-!66+FD7)73+*)0'6-=7A-$,-BCD+E*+&-?#$)*(7%%-2..*34'(')*+(,-.! /'0! <B! 674*8+*9! :;<(+='>>! *(! *-+,)*(+! D+! =('! 9*A! ;,-+<(,-.*!=<(9*>,AB*A$! S<(9*>*A! E*9! 9*AA*! )*+<9*A! *(! '+! )'A! ,..*! +(*AB*(! L! BMN(*! A<*A!=<(D+-*+A,AB*(!<)!;E<(9'A!'E.'-+A,AB*(!*(!=<(9*>+!<B!T(D.*(!9*A!*)4,(,-.*!=<(9*>,AB*A$!2! )<+-*+A,AB! +,>! 4'(')*+(,-.! )*+<9*! +,>>'+*(! ,..*34'(')*+(,-.! )*+<9*! =*+*! ;'>*(! <B!-.M*E;*+$!Y*AA*!)*+<9*A!.'A!+,>4'--*-!TL9*!>'AB!<B!.<(+!4<-,-M<A$!#!
! #?!
kL(! E,! *-+,)*(*(! /'0! =<(! NE(*! <B! A*9(*! B(*A-*(! -*(! E,! '+! (*-D>+'+*A*! ,..*! *(!-V))*+(,-.*$!6-+,)'+*A*!,A9,.*(*(!;NV*(*!(,-,.<!,!A*9(*!;'>*Z!9*+!E,>!-,!;NV*(*!(,-,.<!=<(!*A!,! >'AB!4<-,-M<A!*AA!=<(!*A!,!.<(+!4<-,-M<A!,!&cJ!Q+'T*>>!C$!<B!=,BD(!"W$R$!:,9*A!9*AA*!)*+<9*A! T'-*(*(! -*B! 4L! 9*! E,(.*>,B*! ;,-+<(,-.*! 'E.'-+A,AB*A*! ,A.>D9*(*(! 9'+'-*++*+!*.-+(*)*! E*(9,*(! -<)! 9<),A*(*(! (,-,.<*-+,)'+*(Z! -4*-,*>+! 674*8+*9! :;<(+='>>$! Y*+! .'A!E\(*!*+!),-E,-*A9*!(,-,.<)L>!;E,-!)'A!,..*!=<(E*A+*(!'+!;,-+<(,*A!-.'>!BM*A+'!-*B$!K*9!+'A.*!4L!'+!)'(.*9*+!=<(!=<(AVT'(!*A*(B,!=<(+-'++!T*+('.+*-!-<)!B'A-.*!E<>'+,>+!.'A!,..*34'(')*+(,-.*! (,-,.<)L>!E\(*!)*(!'.+D*>>*!*AA!4'(')*+(,-.*! (,-,.<)L>$!G>>,.*E*>! =L(!E,!"l!674*8+*9!:;<(+='>>!4L!3CZ?1l!!-<)!*(!A*-+*A!5l!4<*AB!>'E*(*! ,!'T-<>D++!E*(9,!*AA!9*A!)'.-,)'>*!<T-*(E*(+*!A*B'+,E*!'E.'-+A,AB*A!4L!3"%Z5Cl$!!!
47/'&&#;"#$66'UD7-70'2-)16#>7A#.*#BCD'E2'(#@F.-257&&#^B@_#
!"#&$%& C'().&%& !"#&)$%& '(*@&%&
!"=&/%& CA($)&%& !"#&))%& +(.7&%&
,-&$%& C+(7.&%& ,-&)$%& $(*/&%&



























































































































































































































































































































































































































































































b'! <--! -'))*A>,BA*! 4'(')*+(,-.! /'0"l! <B! ,..*34'(')*+(,-.! /'0"l! =<(! 9*A! A*9(*!B(*A-*A! ,! =<(9*>,AB*A$! S,BD(! "1$! 'A+V9*(! '+! 9*+! -,-+! A*EA+*! *-+,)'+*+! *(! 3@Z5Cl! <B!4(*9,.*(*(!*A!T*+V9*>,B!;NV*(*!;'>*3(,-,.<!*AA!4'(')*+(,-.!/'0"l!4L!35Z55l
G/:/-V$)&+%0",-7<-7<67'*"0",-2AA>*9A,AB-E,-! T>*! 9*+! (*9*BM<(+! =<(! =<(D+-*+A,AB*A! <)! A<()'>=<(9*>+! 'E.'-+A,AB! -<)!>,BB*(!+,>!B(DAA!=<(!=>*(*!=,A'A-+*<(,*($!c>'A+!'AA*+!*(!4'(')*+(,-.!/'0!T'-*(+!4L!9*AA*!=<(D+-*+A,AB*A$!2!=<((,B*!.'4,++*>!-L!E,!'+!4'(')*+(,-.!/'0!,..*!;'(!T*-+L++!T'8.3+*-+,AB$!F(DAA*A!+,>!9*++*!.'A!>,BB*!,!=<(9*>,AB*A!'E!'E.'-+A,AB$!b'!<--!-*!A\()*(*!4L!;,-+<(,-.!'E.'-+A,AB! +,>! &cJ! 4><++*+! ,AA! ,! -'))*! =,BD(! "#$!)*9! A<()'>=<(9*>,AB-.D(E*$! F('=,-.!=(')-+,>>,AB!'E!'E.'-+A,AB*A!E,-*(!*A!;NV*(*!+<44!-'))*A>,BA*+!)*9!A<()'>=<(9*>,AB$!Y*+! T*+V(! '+! 9*+! *(! =>*(*! <T-*(E'-M<A*(! (DA9+! BM*AA<)-A,++*+! <B! 9*()*9! *(! 9*+! =>*(*!(<>,B*!9'B*(!,!)'(.*9*+!*AA!A<()'>=<(9*>,AB*A!+,>-,*($!!
! #C!
!









,2;3BF=;&2?4F>IF;&& C7('+7*& ,2;3BF=;&?O=;1232& @(77$'& R"=SOFCPF="&2;";32;3??&
T7U&-?4F>IF;&V&7& && T7U&WO=;1232&V&'& && T7U&X&V&7& &&
T/U&-?4F>IF;&‡&7- T/U&WO=;1232&‡&'& T/U&X&‡&7& &&
YC;F2;&-?4F>IF;& && YC;F2;&WO=;1232& && && &&
-,G2H& 7(7$$*& -,G?H& 7(//7.& ,2;3BF=;&X& */77&
-;";32;32?&;C>F=<3& C+($'& -;";32;32?&;C>F=<3& .$('+& W=3;32?&>F=<3(&":M"&$%& $())&





N1=?"2;&T7&3&[F99F&;3:MF::F=&!0*-D>+'+*A*! =('! 9*A! -+'+,-+,-.*! 'A'>V-*A! *(! .<A-,-+*A+*!)*9! 9*A! B('=,-.*! 'A'>V-*A! 'E!=<(9*>,AB*A$! Y*+! T*+V(! '+! =<(9*>,AB*A! .'A! T*-.(,E*-! -<)! ,..*3A<()'>Z! )*9! A*B'+,E!-.M*E;*+Z! ;NV*(*! +<44!<B!)*9! =*+*!;'>*($!6A! ->,.! =<(9*>,AB!.'A! =<(.>'(*! '+!4'(')*+(,-.!/'0! ,..*! ;'(! T*-+L++! T'8.3+*-+,AB$! 6A! ,)4>,.'-M<A! 'E! 9,--*! (*-D>+'+*(! E,>! E\(*! '+!4'(')*+(,-.!/'0!,..*!*(!+,>!L!-+<>*!4L$!
#
G/@/-=$%7*0%0*+*'7"7%9'+-]T-*(E*(+*! =*+*3;'>*(! ,! =<(9*>,AB*A! ,AA*T\(*(! -+N((*! (,-,.<! *AA! A<()'>=<(9*>,AB*A!+,>-,*($! S('! +,9>,B*(*! =<(-.A,AB! E*+! E,! '+! B(DAA*A! +,>! =*+*! ;'>*(! .'A! E\(*! -+<.'-+,-.!E<>'+,>,+*+! <B^*>>*(! ;<44! Qc<>>*(->*E! *+! '>$! 1W"#R$! /,9*(*! ,! 'A'>V-*.'4,++*>! -.'>! E,!DA9*(-N.*! <)!E,! .'A! =<(.>'(*! ,..*3A<()'>=<(9*>,AB!)*9! -+<.'-+,-.! E<>'+,>,+*+! <B^*>>*(!4(,-;<44$!Y*A! =N(-+*!;V4<+*-*A!<)!+,9-E'(,*(*A9*!E<>'+,>,+*+!T>,(!*++*(4(NE9!)*9!T(D.!'E!(D>>*(*A9*!E<>'+,>,+*+!<B!-+<.'-+,-.!E<>'+,>,+*+-!)<9*>>*(!FG0HI!<B!6JKG$!!
G/@/./-AK%%+)+"&+-'*7"&7)&7<<06-/,! T*BVAA*(! )*9! L! T*(*BA*! *+! (D>>*(*A9*! -+'A9'(9'EE,.$! /,! ;'(! *-+,)*(+! 9'B>,B*!-+'A9'(9'EE,.!E*9!T(D.!'E!?W39'B*(-!E,A9D!<B!;'(!'AAD'>,-*(+!(*-D>+'+*A*!E*9!L!B'AB*!9*! 9'B>,B*! -+'A9'(9'EE,.*A*! )*9! (<+*A! 'E! #?5! 9'B*($! Y*(*++*(! ;'(! E,! T*(*BA*+! C5l!.<A=,9*A-,A+*(E'>>!E*9!T(D.!'E!.M,.E'9('+=<(9*>,AB!<B!k!>,.!?W!<T-*(E'-M<A*(!-<)!T>,(!*+!)L>!4L!-')4>,AB-=*,>m! !"!!"# ! !"!!" ! !!!!"# !!
! %1!
!
S)*K-#!J"#AK&&'-'%('#127%(7-(7==)6\#JPU(7*'-1#=)%(K#.*#;GY#6.%5)('%1)%2'-=7&&#!S,BD(!"?$!,>>D-+(*(*(!'+!-+'A9'(9'EE,.*+!*(!,..*!.<A-+'A+!<E*(!+,9$!Y*+!'A+V9*(!E<>'+,>,+*+!8>D-+*(,AB! 9*+! E,>! -,! ,! *A! +,9--*(,*! 'E! '.-M*.D(-*(Z! *(! 9*+! <T-*(E*(+! '+! E'(,'A-*A! +,>!'E.'-+A,AB*A! *(! ;NV! ,! >*AB(*! 4*(,<9*(! <B! 9*(*++*(! >'E! ,! >*AB(*! 4*(,<9*($! 0D>>*(*A9*!E<>'+,>,+*+! E,-*(! *A! 4*(,<9*! )*9! ;NV! E<>'+,>,+*+! 9'! E<>'+,>,+*+*A! .(V--*+! NE*(-+*! C5l!B(*A-*!4L!55Z?1l!,!-<))*(!1WWO!<B!=<(T>*!;NV!D+!,!)'(-!1WWC$!k*-+*!4*(,<9*A!)*9!*A!4*(-,-+*A+!;NV!E<>'+,>,+*+!*(!<T-*(E*(+!=('!)'(-!1W""!<B!+,>!-*4+*)T*(!1W""$!U+!=('!=,BD(!"?$!-*(!E,!'+!9*+!(D>>*(*A9*!-+'A9'(9'EE,.*+! =<(!9*+!)*-+*! >,BB*(!D+*A=<(!NE(*!<B!A*9(*!B(*A-*(!'E!C5l!.<A=,9*A-,A+*(E'>>$!Y*+!T*+V(!'+!)*-+*4'(+*A!'E!E'(,'-M<A*A!,..*!-.V>9*-!-')4>,AB-=*,>!<B!9*+!)L!E\(*!'A9(*!B(DAA*(!+,>!9*A!<T-*(E*(+*!*A9(,AB*A!,!E<>'+,>,+*+*AZ!->,.!-<)!-+<.'-+,-.!E<>'+,>,+*+!<B^*>>*(!;<44$!




S)*K-#!I"#>.&72)&)2'2#0.('&&'-2#='(#/-K6#7=#M<ANO#.*#BQ9<#!:D))*A!'E!'>='!<B!T*+'! ,!FG0HI!)<9*>>*A!*(!),A9(*!*AA!"!A<*!-<)!-,.(*(!)<9*>>*A-!-+'T,>,+*+$!FG0HI!)<9*>>*A!B'!=N>B*A9*!(*-D>+'+m!!!! ! !!!!!!""! !!!!"!!!!! ! !!!"#!!!!! !K<9*>>*A!+,>-,*(!'+!E<>'+,>,+*+*A!4L!9'B!,!*(!)*(!'E;*AB,B!'E!E<>'+,>,+*+*A!4L!9'B!,AC!*AA!'E! 'E.'-+A,AB*A! 4L! 9'B! ,AC$! 6-+,)*(+! >'AB-,.+,B! 9'B>,B! E<>'+,>,+*+! T>,(! 8'$1Z15l"!<B!'AAD'>,-*(+!E<>'+,>,+*+!E*9!T(D.!'E!(<+*A!'E!#?5!9'B*(!T>,(!%1ZCOl$!!!6-+,)*(+!6JKG!)<9*>>*Am! !!! ! !!!"!!!!!! ! !!!"#!!!!! !F'A-.*!-+<(!! ! !!!"!!T*+V(!'+!E'(,'A-*A!4L!+,9-4DA.+!,!*(!)*(!4LE,(.*+!'E!E'(,'A-*A!4L!+,9-4DA.+! ,AC! *AA! 'E! *A9(,AB*A*! ,! -*>E*! E'(,'T*>^4(<-*A+E,-! 4(,-*A9(,AB$! Y*+! *(! ,!-')-E'(!)*9!FG0HI!)<9*>>*A$! S<(-.M*>>*A!)*>><)!9,--*! +<!)<9*>>*A*!.<))*(! =('! '+!FG0HI!)<9*>>*A!+,>>'+*(!=<(!f)*'A!(*E*(-,<Af!E'(,'A-!-<)!*(!4('.+,-.!<T-*(E*(+!<B!T>,(!9*()*9!)*(! +*<(*+,-.! +,>+'>*A9*$! Y*+! T>*! 9(N=+*+! ,!)*+<9*.'4,++*>*+! '+! T*BB*!)<9*>>*(!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"!!! ! !!!!!!! ! !!!!!"!#$%!!!!!!!"!!!!! !! !! !!!""#!
! %%!



















/$& 7(*'.)& 7(7++/&!P'T*>>!""$!E,-*(!'+!'D+<.<((*>'-M<A*A!,!!!!!*(!4<-,+,E!=<(!'>>*!>'B-!)*>><)!"!<B!"5$!2!+,>=*>>*!)*9! !!!!!!! !E'(,'T>*(! *(! 'D+<.<((*>'-M<A*A! TL9*! 4<-,+,E! <B! A*B'+,E$! 2! +,>>*BB! *(!'D+<.<((*>'-M<A! ,!!!!!!!!!E'(,'T>*(! T*+V9*>,B! >'E*(*$! GA'>V-*A! 'A+V9*(! '+! FG0HI! BM<(9*!*A!T('!M<TT!)*9!L!=M*(A*!'D+<.<((*>'-M<A$!!/,! ;'(! <B-L! BM*AA<)=N(+! *A!)*(! =<()*>>! -+'+,-+,-.! +*-+! bMDAB3c<7! =<(! L! DA9*(-N.*! <)!FG0HI!)<9*>>*A!;'(!=M*(A*+!'D+<.<((*>'-M<A!,!.E'9(*(+*!(*-,9D'>*($!0*-D>+'+*+!'E!bMDAB3c<7!-+'+,-+,..! =N(!T(D.!'E!FG0HI!E'(!15"@!-<)!*(!)V*!-+N((*!*AA!.(,+,-.!E*(9,!4L!15$!!Y*++*!T*.(*=+*(!'D+<.<((*>'-M<A!,!!!!!!6++*(!E,!;'(!T(D.+!FG0HI!T>*!bMDAB3c<7!-+'+,-+,..!(*9D-*(+! =('! 15"@! +,>! 5"$! G>>,.*E*>! .'A! E,! ,..*! =<(.'-+*! ;V4<+*-*A! <)! 'D+<.<((*>'-M<A!
! %5!
)*9!C5l!.<A=,9*A-,A+*(E'>>!=<(9,!5"!<E*(-+,B*(!9*A!.(,+,-.*!E*(9,*A!4L!15$!Y*++*!T*+V(!'+!'D+<.<((*>'-M<A!*(!T>,++!(*9D-*(+!+'..*+!FG0HIZ!)*A!9*A!T>*!,..*!=M*(A*+!;*>+$!U+!=('!9,--*!=DAA*A*!.'A!E,!-*!4L!FG0HIQ"Z"R!-<)!*+!=N(-+*!-+*B!,!)<9*>>*(,AB!'E!E<>'+,>,+*+!<B!.'A-.M*! )*(! 'E'A-*(+*! FG0HI! )<9*>>*(! .'A! T(D.*-! =<(! L! =<(T*9(*! 9*A! *A.>*!FG0HIQ"Z"R$!S<()L>*+!EL(+!E'(!L!T(D.*!)<9*>>*A*!=<(!L!=,AA*!D+!<)!E<>'+,>,+*+*A!+,>!&cJ!*(!-+<.'-+,-.!<B!E,!.'A!.<A.>D9*(*!'+!9*A!*(!9*+$!Y*+!.'A!E\(*!*A!)D>,B! =<(.>'(,AB! =<(!9*A!<T-*(E*(+*!,..*3A<()'>*!=<(9*>,AB*A$!!!














!"#$%&''$()*++,$,--$0/$ **& /(/*&%&!0*-D>+'+*A*!'E!4(,-;<44-+D9,*A!4LE,-*(!;<44!,!9'+'!)'+*(,'>*+$!I<44!,!4(,-*A*!.'A!E\(*!*A!'AA*A!B(DAA!+,>!<T-*(E*(+*!=*+*3;'>*(!,!=<(9*>,AB*A$!I<443(,-,.<!.'A!;'!,)4>,.'-M<A*(!=<(! BM*AA<)=N(,AB! 'E! -+<43<(9*(! (,-,.<-+V(,AB--+('+*B,$! e<A-*.E*A-*(! 'E! ;<44! T>,(!9,-.D+*(+!E,9*(*!,!(,-,.<-+V(,AB-.'4,++*>*+$!!!!!!!!
! %@!
I/-A0'06$'*9)0",-0,-,.<-+V(,AB! .'A! 9*=,A*(*-! -<)! *+! T*->D+A,AB-E*(.+NV! =<(! L! N.*! *==*.+,E,+*+*A! E*9! L!=<(D+-*! (,-,.<! <B! (*9D-*(*! 4<+*A-,*>>*! +'4$! 6==*.+,E! (,-,.<-+V(,AB! .(*E*(! *+'T>*(,AB! <B!<44=N>B,AB!'E!B(DA9,B!D+'(T*,9*9*!4(<-*--*(!Q:,AB;!h!:,AB;!1W""R$!G.'9*),-.!>,++*('+D(!=<.D-*(*(! 4L! E<>'+,>,+*+-(*9D.-M<A! -<)! *+!)L>! =<(! <)='AB*+! 'E! (,-,.<-+V(,AB$! Y*! =>*-+*!'(BD)*A+*(! =<(!4('.+,-*(,AB!'E!(,-,.<-+V(,AB!BL(!D+!4L!L!DAABL!A*9(*!;'>*!D+='>>$!]=+*! ,!4('.-,-!(*++*(!)'A!-,A!<44)*(.-<);*+!)<+!;'>*A*!E*9!T(D.!'E!/'0!Q:+D>g!"CC?R$!2=N>B*!ID>>! Q1W"WR! .'A! )'A! 9*>*! (,-,.<-+V(,AB! ,! +<! -+('+*B,*($! Y*A! =N(-+*! -+('+*B,*AZ! f(,-,.<!9*.<)4<-,-M<AfZ! ,AA*T\(*(! L! ,9*A+,=,-*(*! '>>*! +V4*(! (,-,.<!<B!;LA9+*(*!9*! *A! *++*(! *A$!Y*A! 'A9(*! -+('+*B,*AZ! f(,-,.<! 'BB(*B*(,ABfZ! BL(! D+! 4L! (,-,.<(*9D.-M<A! E*9! ;M*>4! 'E!9,E*(-,=,-*(,AB$!IE,-! (,-,.<*A! *(! D'.-*4+'T*>+! ;NV!)L! B(DAA*A*! +,>! 9*+! ,9*A+,=,-*(*-! <B!.<((*.+,E*!;'A9>,AB*(!=<(*+'-$!ID>>!Q1W"WR!4L4*.*(!<B-L!'+!/'0!)<9*>>*(!*(!T(D.+!-<)!*+!)L>! 4L! 'BB(*B*(+! (,-,.<$! :,9*A! T(D.*A! 'E! /'0! -L! D+T(*9+Z! T*BVAA*(! E,! .'4,++*>*+! =<(!(,-,.<-+V(,AB!)*9! L! +'! <44! 9,-.D-M<A*A! <)! /'0! -<)! *+! (,-,.<)L>$! Y*(*++*(! 9(N=+*(! E,!-+<43<(9*(!-+('+*B,*A!)<+!;<44!,!4(,-*A*$!!!I*>T\.! <B! bcJ!E,>!E,!BMN(*!(*9*!=<(!,!9*AA*!9*>*A!'E!<44B'E*A$!!
I/./-=$%7*0%0*+*'WK'*+)*-=7A-/*>>V..*+! (,-,.<-+V(,AB! T*BVAA*(! )*9! B<9*! *-+,)'+*(! 'E! (,-,.<$! 2! .'4,++*>! 5$1$! ;'(! E,!T*(*BA*+!TL9*!4'(')*+(,-.!<B! ,..*34'(')*+(,-.!/'0$!Y*+!E,-+*!-*B!'+!4'(')*+(,-.!/'0!,..*!;'(!T*-+L++!T'8.3+*-+,ABZ!<B!9*()*9!'A-*(!E,!9*AA*!)*+<9*A!=<(!(,-,.<)L>,AB!-<)!DANV'.+,B!<B!,..*3(*4(*-*A+'+,E!=<(!9*A!<T-*(E*(+*!4(,-(,-,.<*A!+,>!&cJ$!Y*()*9!.'A!E,!,..*!'AT*='>*!T(D.!'E!9*++*!(,-,.<)L>*+!,!(,-,.<-+V(,AB$!!
! %O!
:,9*A!,..*34'(')*+(,-.!/'0!*(!T*(*BA*+!D+!=('!;,-+<(,-.!=<(9*>,AB!'E!'E.'-+A,ABZ!B,(!9*+!<--!*A!B(DAA!+,>!L!+(<!'+!9*AA*!/'0!*(!*+!T*9(*!)L>!=<(!(,-,.<*A!,!=<(9*>,AB*A-!;'>*(Z!B,++!'+! ;,-+<(,-.*! 4(,-*(! *(! (*4(*-*A+'+,E*! =<(! =(')+,9*A$! b,.*E*>! .'A! T(D.! 'E! ,..*34'(')*+(,-.!/'0!,!(,-,.<-+V(,AB!E\(*!4(<T>*)'+,-.!AL(!E<>'+,>,+*+*A!N.*($!/'0!(*'B*(*(!=<(! -'.+*! 4L! *A9(,AB*(! ,! E<>'+,>,+*+*A! <B! 9*A! 'A-E'(>,B*! =<(! (,-,.<-+V(,AB! E,>! (*9D-*(*!(,-,.'T>*!4<-,-M<A*(!=<(!-'.+*!,!-,+D'-M<A*(!'E!N.A,AB!,!E<>'+,>,+*+*AZ!-')+!N.*!4<-,-M<A*A!=<(!-'.+*!AL(!E<>'+,>,+*+*A!'E+'($!!!2!'A'>V-*9*>*A!.<A.>D9*(+*!E,!'+!E<>'+,>,+*+*A!+,>!&cJ!*(!-+<.'-+,-.Z!9*(=<(!+(*AB*(!E,!*+!(,-,.<)L>! -<)! +'(! ;*A-VA! +,>! 9*AA*! E<>'+,>,+*+-9VA'),..*A$! /,! ;'(! -'B+! '+! FG0HI! .'A!T(D.*-! +,>! 4(*9,.-M<A! 'E! E<>'+,>,+*+$! 2! +,>>*BB! .'A! )'A! =<(! (,-,.<-+V(,AB-=<()L>! T(D.*!FG0HI3T'-*(+! wA! 9'B-! /'0$! Y*A! .'A! +,>-E'(*A9*! T*(*BA*-! E*9! L!)D>+,4>,-*(*! *A39'B-!E<>'+,>,+*+! *-+,)*(+! =('! *A! FG0HI3)<9*>>! <B! 9*+! AN9E*A9,B*! 4(<-*A+,>*+! +,>! -+'A9'(9!A<()'>=<(9*>,ABm
! %C!
!

c<9,*!*+!'>$!1W""R$!!IE<(9'A!.'A!-+<43<(9*(!-+('+*B,*A!T(D.*-!AL(!)'A!+'(!*A+*A!!>'AB!*>>*(!.<(+!4<-,-M<A!,!&cJ_!/,!-*(!4L!+<!'>+*(A'+,E*!4<-,-M<A*(m!"$ K'A!,AE*-+*(*(!n"$WWW$WWW!,!=<A9*+$!1$ K'A!.<(+!-*>B*(!n"$WWW$WWW!'E!=<A9*+$!
! 5W!
/,!'A+'(!'+!)'(.*9-'.+N(*(!T*-+*))*(!-*B!=<(!L!.DAA*!'.-*4+*(*!9'B>,B!+'4!4L!1lZ!-<)!T>,(! *+! ='-+-'++!A,EL! =<(! -+<43<(9*(! -+('+*B,$!Y*+!T*+V(! '+!9*+!)'.-,)'>*! +'4*+!)'A!.'A!+L>*!*(!n1W$WWW$!!!2! =<((,B*!.'4,++*>!;'(!E,!4LE,-+!'+!4(,-*A9(,AB*(! ,..*!*(!.<A+,AD*(>,B*! +,>!*A!;E*(! +,9Z!<B!;<44!-+N((*!*AA!1l!T>*!=DAA*+!,!@Z%"l!'E!<T-*(E'-M<A*A*$!/,!;'(!=DAA*+!'+!;<44!4L!5l!<B-L!.'A!=<(*.<))*$!SN>B*A9*!*.-*)4*>!E,-*(!;E<(!)V*!)'A!.'A!+'4*!D+<E*(!n1W$WWW!,!-,+D'-M<A*(!)*9!;<44!'E!=<(-.M*>>,B*!-+N((*>-*($!IE,-!*+!;<44!*(!A*B'+,E+Z!4(,-*A*!;'(!='>+Z!BM*>9*(! (*-D>+'+*A*! ,! +'T*>>! "%$! =<(! *A! ,AE*-+<(! ,! *A! >'AB! 4<-,-M<A$! Y*++*! +'4*+! T>,(! *A!+,>-E'(*A9*! B*E,A-+! =<(! *A! ,! .<(+! 4<-,-M<A$! IE,-! *+! ;<44! *(! 4<-,+,E+! T>,(! -,+D'-M<A*A!)<+-'++!=<(!*A!>'AB!<B!.<(+!4<-,-M<AZ!)*A-!9<>>'(!+'4^B*E,A-+!T>,(!'E!-'))*!-+N((*>-*$!!
47/'&&#!8"#,.2'%1)'&2#27D#='(#F.DD#7=#5.-16T'&&)*#12Z--'&1'#
T1JJ& -- *($7&%& '&%& '($7&%& .&%& .($7&%& $&%&
01232415&6& /&777&777& )A$&777& )A7&777& )+$&777& )+7&777& )$$&777& )$7&777&
Y"J&6& && *$&777& '7&777& '$&777& .7&777& .$&777& $7&777&!Y*++*!*A.>*!*.-*)4>*+!,!+'T*>>!"%$!E,-*(!'+!-+<43<(9*(!-+('+*B,*A!,..*!*(!+,>-+(*..*>,B!=<(!-+V(,AB! 'E! ;<443(,-,.<$! j<! -+N((*! ;<44! 9*-+<! -+N((*! +'4! T>,(! 4L=N(+! D+*A!)D>,B;*+*A! L!T*B(*A-*! +'4*+! +,>! *+! NA-.*+! A,EL! 4L! 1l$! :+('+*B,*A! .'A! <B-L! E\(*! E'A-.*>,B! L!BM*AA<)=N(*!;E,-!<)-'++!E<>D)!T>,(! =<(! >'E+$!Y*+!.'A!;'!-4*-,*>+! -+<(!T*+V9A,AB! =<(!*A!,AE*-+<(! -<)! ;'(! -+<43><--! 4L! *A! -+<(! 4<(+*=N>M*$! ])!)'A! -.'>! -*>B*!)'AB*! '.-M*(! 4L!-+<43><--!A,EL!.'A!9*+!,!-*B!-*>E!9(,E*!4(,-*(!>'E*(*!<)!>,.E,9,+*+*A!*(!>,+*A$!/,!-L!,!=,BD(!#$!'+!E<>D)*+!+,>!&cJ!.'A!E\(*!B'A-.*!>'E+!A<*A!9'B*(!<B!>,.E,9,+*+-(,-,.<!.'A!9'!.<))*!,!+,>>*BB!+,>!;<443(,-,.<$!!
I/:/-A0'06$'*9)0",-3+&-$D'W$"+)-S(*)!+,>!AL!;'(!E,!-*++!4L!4<-,-M<A*(!,!,A9*.-*A!D+*A!A<*A!=<()!=<(!T*-.V++*>-*!-<)!)'A!.'A!=L!E*9!;M*>4!'E!9*(,E'+*($!2!9'+'.'4,++*>*+!-L!E,!'+!)'A!.'A!;'A9>*!<4-M<A*(!4L!&cJ$!eMN4-<4-M<A*(! B,(! (*++! +,>! L! .MN4*! 9*A! DA9*(>,BB*A9*Z!)*A-! -'>B-<4-M<A*(! B,(! (*++! +,>! L!-*>B*! 9*A! DA9*(>,BB*A9*$! /*9! L! .<A+'.+*! -+<(*! T'A.*(Z! =<(! *.-*)4*>! j&!K<(B'A-! *>>*(!H,+,B(<D4Z! .'A! )'A! =L! 4(,-*A! 4L! <4-M<A*(! )*9! NA-.*+! +,9! +,>! =<(='>>! <B! D+NE*>-*-4(,-Z!
! 5"!
cJ!*(!*A!6PS!<B!.'A!;'A9>*-!-<)!*A!'.-M*$!&cJ!-.'>!D+T*+'>*!9,E,9*A9*($!Y*()*9!+(*AB*(!E,!*A!)<9*>>!-<)! ,A.<(4<(*(*(!9,E,9*A9*(! ,!4(,-,AB$! 2!"C@#!D+>*9*+!K*(+<A!*A!)<9*>>! =<(!4(,-,AB!'E!*D(<4*,-.*! <4-M<A*(! 4L! '.-M*(! *>>*(! '.-M*,A9*.-*(! -<)! T*+'>*(! *A! 4L! =<(;LA9! .M*A+!9,E,9*A9('+*$!!!!! ! ! !!!!!"! !! ! !!!!"! !! !! ! !!!!"! !!! ! !!!!!"! !!! !;E<(!
!! ! !" !! ! ! ! ! ! ! !! ! !! ! !






>!3!+,9!+,>!=<(='>>!,!'A+'>>!L($!!Y*+! .'A! E\(*! B'A-.*! D+=<(9(*A9*! L! >'B*! B<9*! <4-M<A-)<9*>>*(! -<)! +'(! ;*A-VA! +,>!9,E,9*A9*($! K*(+<A3@#! )<9*>>*A! *(! A<*! D(*'>,-+,-.! -,9*A! 9*A! 'A+'(! .<A+,AD*(>,B*!9,E,9*A9*($! 2! 9*AA*! <44B'E*A! E*>B*(! E,! L! -*! T<(+! =('! 9,E,9*A9*(! -,9*A! &cJ! .DA! ;'(!
! 51!
D+T*+'>+!9,E,9*A9*(!T'(*!-*.-!B'AB*(!-,9*A!1WW5!<B!D+T*+'>,AB*A*!E'(!B'A-.*!T*-.M*9A*$!Y*+!*(!*==*.+*A!'E!4(,-;<44!E,!NA-.*(!L!-+D9*(*!,-<>*(+!-*++$!Y,E,9*A9*(!,!<4-M<A-4(,-,AB!*(!*B*A!4(<T>*)-+,>>,AB!-<)!E,!,..*!.<))*(!,AA!4L!;*($!!/<>'+,>,+*+*A!T*(*BA*+!D+!=('!;,-+<(,-.!9'+'!*(!%5Z?WlZ!-')+!FG0HI!)<9*>>*A!*-+,)*(*(!!*A!>'AB-,.+,B!E<>'+,>,+*+!4L!%1ZCOl$!/,!;'(!4LE,-+!'+!E<>'+,>,+*+*A!*(!-+<.'-+,-.Z!9*+!E,>!-,!'+!9*A!.'A!E\(*!;NV*(*!*>>*(!>'E*(*!*AA!9,--*!E<>'+,>,+*+-E*(9,*A*$!/,!'E(DA9*(!E<>'+,>,+*+*A!+,>! %WlZ! A<*! -<)! *(! +,>-+(*..*>,B! (*'>,-+,-.! =<(! &cJ! <B! T(D.*(! %Wl! E<>'+,>,+*+! ,!.'>.D>'-M<A*A!'E!<4-M<A-4(,-*($!!:<)!9'B*A-!4(,-!T(D.*(!E,!9*A!-,-+*!4(,-<T-*(E'-M<A*A!,!EL(+!9'+'-*++!4*(!#"$!9*-*)T*(!1W"1!!-<)!*(!n%ZWO$!:,9*A!&cJ!*(!-'))*A-'++!'E!')*(,.'A-.*!-*>-.'4*(!T(D.*(!E,!-<)!(,-,.<=(,! (*A+*!U:!P(*'-D(V!1!t*'(!t,*>9! QU:FF1t0m2kYRZ! -<)!T*-+L(!'E!U:!<A3+;*3(DA!-+'+>,B*! T,>>^A<+*^T<A9! ,A9*.-*($! &*(! #"$! 9*-*)T*(! 1W"1! *(! U:FF1t0m2kY! WZ15l$! /,!.DAA*! *E*A+D*>+! ! T(D.+! ccG! b2c]0! U:Y! "K<A+;! -<)! *(! >,.! WZ1"l! Qc><<)T*(B$8<)!1W"#R$!:,9*A!(*A+*A,EL*+!*(!B'A-.*!>'E+!;'(!=<(-.M*>>*A!)*>><)!9,--*!(*A+*A*!>,+*!*==*.+!4L!<4-M<A-4(,-T*(*BA,AB*($!!2=N>B*!I'DB!Q1WW#R!*(!<4-M<A*(!<44B,++!E*9!9*>+'!,!A<*A!]PH!)'(.*9*($!v!=<(;<>9*!-*B!+,>!9*>+'E*(9,*(! +,>>'+*(! -'))*A>,BA,AB! 'E! <4-M<A*(! )*9! =<(-.M*>>,B! >*E*+,9$! Y*>+'Q#R! *(!<4-M<A*(-!=N>-<);*+!)<+!-)L!T*E*B*>-*(!,!4(,-*A!4L!DA9*(>,BB*A9*m!!!!! !"!" ! !!!!! ! !!!!! !"!" ! !!!!!!! ! !!K'A! .'A! -4N((*! '.+D*>+! ]PH! )'(.*9! <)! 4(,-! <B! ,AA>N-A,AB-.D(-! +,>! *A! <4-M<A! )*9!NA-.*+!9*>+'$!2!9*++*!+,>=*>>*+!-.'>!-*>B*(!=,AA*!,AA>N-A,AB-.D(-!-<)!+,>-E'(*(!9*A!NA-.*9*!9*>+'$!K'A!.'A!T(D.*!(*>*E'A+*!4(<B(')E'(*(!*>>*(!=,AA*!,AA>N-A,AB-.D(-!'A'>V+,-.!E*9!T(D.!'E!=N>B*A9*!=<()*>!=<(!.MN4-<4-M<Am!!! ! !"#$ !!!! !!! !!! ! ! ! ! ! ! !! ! ! !<B!=<(!-'>B-<4-M<Am!!! ! !"#$ !!! !!!! !!! ! ! ! ! ! ! !! ! ! !
! 5#!
;E<(!<!o!8<-+3<=38'((V!('+*!E*9!L!;<>9*!DA9*(>,BB*A9*!'.+,E'Z!YAC!olZ! 15l! <B! "Wl$! Y*(=<(! E*>B*(! E,! L! T(D.*! 'A'>V+,-.! T*(*BA*9*!,AA>N-A,AB-.D(-*($!!





%%SN>B*A9*!=<(.<(+*>-*(!T>,(!T(D.+!E,9*(*!,!<44B'E*Am!]PK! o! ]D+3<=3+;*3)<A*V! <4-M<A*(m! <4-M<A*(! )*9! 9*>+'! >'E*(*! *AA! 5Wlr! 9*+! *(!.MN4-<4-M<A*(! )*9! D+NE*>-*-4(,-*A! ;NV*(*! *AA! 4(,-*A! 4L! DA9*(>,BB*A9*! *>>*(!-'>B-<4-M<A*(!)*9!D+NE*>-*-4(,-*A!>'E*(*!*AA!4(,-*A!4L!DA9*(>,BB*A9*$!
! 5%!








!"#$%$&%'()$#*"(('Y'+')'+*(,'>*+!E,-*(!'+!4(,-*A!4L!&cJ!.'A!;<44*!TL9*!<44!<B!A*9$!/,!-L!<B-L!'+!'A+'>>!4<-,+,E*! ;<44! *(! -+N((*! *AA! A*B'+,E*! ;<44$! S<(! L! ;'! *A! =D>>-+*A9,B! T*-.(,E*>-*! 'E!*==*.+*A! 'E! ;<44! 4L! 9,--*! +*<(*+,-.*! 4<(+*=N>M*(! E,>! E,! E,9*(*! -*! 4L! 4<-,+,E*! ;<44! 'E!-+N((*>-*!y5l!<B!y"1l$!!/,!T*BVAA*(!)*9!L!-*!4L!*A9(,AB*(!,!4<(+*=N>M*A*-!E*(9,!D+*A!<B!)*9!<4-M<A-=<(-,.(,AB!=<(!,AE*-+<(*(!,!*A!>'AB!4<-,-M<A!,!&cJ$!6==*.+*A!'E!*+!4<-,+,E+!4(,-;<44!T>,(!9*A!)<+-'++*!'E!*+!A*B'+,E+!4(,-;<44!=<(!*A!>'AB!,AE*-+<(*(-!4<-,-M<A$!/*(9,*A!'E!-'>B-<4-M<A*(! !T>,(!(*9D-*(+! )*A-! E*(9,*A! 'E! &cJ! N.*($! /*9! L! ;'! -'>B-<4-M<A*(! ,! 4<(+*=N>M*(! ;'(!,AE*-+<(*A*! =L++! (*9D-*(+! B*E,A-+! =('! 4(,-<44B'AB*A! Q+'T*>>! "@$R$! 2AE*-+<(*(! )L! +'! *A!T*->D+A,AB!,!=<()!'E!+('9*3<==!)*>><)!*A+*A!(*9D-*(+!B*E,A-+!<B!+'4!E*9!4(,-;<44Z!*>>*(!=D>>!B*E,A-+!E*9!4(,-N.A,AB!<B!;NV*(*!+'4!E*9!4(,-(*9D.-M<A$!!!
47/'&&#!I"#B55'62'%#7=#D.1)2)=2#D-)1F.DD#D?#)%='12.-'-1#D.-2'5Z&T'-#0'(#.*#K2'%#17&*1.D1T.%'-#
!!!IE,-! E,! -'))*A>,BA*(! 4(<-*A+E,-! E*(9,*A9(,AB! ,! 4<(+*=N>M*A! &cJy4D+Qep%Z""R! *++*(!A*B'+,E+! 4(,-;<44! Q+'T*>>! "5$R! E*(-D-! 4<-,+,E+! 4(,-;<44! Q+'T*>>! "@$R! -*(! E,! '+! E*9! y5l!;<44! BL(! )'A! B>,44! 'E! 1Z1#l! 'E! )D>,B*! 5l! B*E,A-+Z! 9*+! E,>! -,! )'A! =L(! B*E,A-+*A!T*B(*A-*+!+,>!1Z@@l$!K*A-!E*9!35l!;<44!T>,(!+'4*+!T*B(*A-*+!+,>!3"ZC?l$!2AE*-+<(*A!;'(!9*()*9! (*9D-*(+! *+! 4<+*A-,*>+! +'4! )*9! #ZW%l$! S<(-.M*>>*A! )*>><)! 4(<-*A+E,-! +'4! <B!B*E,A-+! E*9! A*B'+,E+! <B! 4<-,+,E+! ;<44! 4L! "1l! *(! )*(! 9(')'+,-.$! &cJy4D+Qep%Z""R!4<(+*=N>M*A!T>,(!4L=N(+!*+!E*(9,+'4!T*B(*A-*+!+,>!3#Z%5l!-'))*A>,BA*+!)*9!"1l!E*(9,+'4!4L! ,..*! =<(-,.(*+! 4<-,-M<A! ,! &cJ$! /,! -*(! '+! E*9! 4<-,+,E+! ;<44! 4L! "1l! T*B(*A-*-!
! 5@!
E*(9,N.A,AB*A! 'E! &cJy4D+Qep%Z""R! 4<(+*=N>M*A! +,>! @ZO"lZ! 9*+! E,>! -,!)'A! BL(! B>,44! 'E!%Z"Cl!,!E*(9,N.A,AB!'E!)D>,B*!"1l!E*9!4(,-<44B'AB$!!!Y*AA*!-'))*A>,BA,AB*A!E,-*(!'+!-'>B-<4-M<A*(!)*9! =<(-.M*>>,B*! ,AA>N-A,AB-.D(-*(!.'A!T(D.*-!=<(!L!(*9D-*(*!;<443(,-,.<*A!4L!T*.<-+A,AB!'E!(*9D-*(+!B*E,A-+!E*9!4(,-<44B'AB$!/,! -L! '+! .<)T,A'-M<A*A! 'E! &cJ! )*9! 9V4+! ]PK! -'>B-<4-M<A*(! *(! ),A-+! *==*.+,E! =<(!(,-,.<(*9D.-M<AZ!-')+!+,>>'+*(!9*AA*!.<)T,A'-M<A*A!=<(!-+N(-+!E*(9,N.A,AB!E*9!4<-,+,E+!4(,-;<44$!2AE*-+<(*(!.'A!E*>B*!<4-M<A*(!D+=('!-,A*!*BA*!(,-,.<4(*=*('A-*($!!/,! 'E->D++*(! 9*++*! .'4,++*>*+! )*9! L! -*! 4L! *==*.+*A! 'E! y5l! <B! y"1l! 4(,-;<44! 4L!+*<(*+,-.*!4<(+*=N>M*(! +,>! -;<(+3-'>B!-4*.D>'A+*(! Q+'T*>>!"O$R$!&<(+*=N>M*A*-!E*(9,*A9(,AB!T>,(! +,>A\()*+! >,.! *A9(,AB*A*! ,! ,AE*-+<(*A*-! 4<(+*=N>M*(! E*9! A*B'+,E+! 4(,-;<44$! /*9!4<-,+,E+! 4(,-;<44! (*9D-*(*(! -;<(+3-'>B! -4*.D>'A+*(! 4(,-(,-,.<*A! E*9! T(D.! 'E!.MN4-<4-M<A*($! Y*+! )'A! +'4*(! 4L! .<(+! 4<-,-M<A! ,! &cJ! T>,(! 9*>E,-! .<)4*A-*(+! 'E!<44B'AB*A!,!.MN4-<4-M<A*A*-!E*(9,$!&<(+*=N>M*A!'E!.<(+!4<-,-M<A!,!&cJ!.<)T,A*(+!)*9!GPK!.MN4-<4-M<A*(!;'(!),A-+!4(<-*A+E,-!E*(9,+'4!-'))*A>,BA*+!)*9!'A9(*!4<(+*=N>M*(Z!9*--D+*A!E,-*(!+'T*>>!"?$!'+!E*(9,*A!'E!9*AA*!4<(+*=N>M*A!N.*(!),A9(*!E*9!4(,-(*9D.-M<A!-'))*A>,BA*+!)*9!'A9(*!4<(+*=N>M*($!!
#
47/'&&#!L"#B55'62'%#7=#D.1)2)=2#D-)1F.DD#5.-#1F.-2U17&*#1D'6K&7%2'-1#D.-2'5Z&T'-#0'(#.*#K2'%#6TZD1.D1T.%'-#
!!!2!9*++*!.'4,++*>*+!;'(!E,!T(D.+!<4-M<A*(!)*9!*A!)LA*9-!>*E*+,9$!2!E*9>*BB!1$!<B!#$!BM*AB,(!E,! (*-D>+'+*A*! 'E! +,>-E'(*A9*! 'A'>V-*(! T'(*!)*9! T(D.! 'E! <4-M<A*(!)*9! 5WlZ! 15l! <B!"Wl!9*>+'!)*9!>*AB(*!>*E*+,9Z!+(*!<B!-*.-!)LA*9*($!]4-M<A*(!)*9!>*AB(*!>*E*+,9!*(!)*(!
! 5O!

I/:/4/-B((+6*+"-7<-D)0'#$DD-0-K"&+)%0,,+"&+-D>-D$)*+(X%W+)-7<-6WXD'F-$,-'7%,'$D'W$"+)--]4-M<A*(! B,(! )D>,B;*+! +,>! L! +'! *A! NA-.*+! 4<-,-M<A! ,! &cJ! D+*A! L! ;'A9>*! -*>E*! &cJ$!2AE*-+<(*(!-<)!+(<(!4L! =(')+,9,B!4(,-<44B'AB! ,!&cJ!.'A!.MN4*!.MN4-<4-M<A*(!<B!+M*A*!4L! *E*A+D*>>! 4(,-<44B'AB! ,! DA9*(>,BB*A9*$! K'(.*9-'.+N(*(! -<)! +(<(! 4L! A*9B'AB! ,!4(,-*A*!4L!&cJ!.'A!.MN4*!-'>B-<4-M<A*(!<B! =<(E*A+*!B*E,A-+!E*9!4(,-(*9D.-M<A$!6A!'E!=<(9*>*A*!)*9! <4-M<A*(! *(! '+! )'A! +(*AB*(! ),A9(*! ,AE*-+*(,AB-.'4,+'>$! cf4'V3<==f!E*9!=<(='>>$!/,!'A'>V-*(*(! *A9(,AB*A! ,! <4-M<A*A*-! E*(9,! E*9! 4<-,+,E+! <B! A*B'+,E+! 4(,-;<44! 4L! 5l! <B!"1l$!/,!'A+'(!'+!4(,-;<44!-.M*(!(*++!*++*(!<4-M<A-;'A9*>$!!/,! T*BVAA*(! )*9! L! 'A'>V-*(*! *==*.+*A! 'E! A*B'+,E+! 4(,-;<44! 4L! E*(9,*A! 'E!.MN4-<4-M<A-4<(+*=N>M*($! P*<(,*A! T'.! ;E<(9'A! =<(-.M*>>,B*! E'(,'T>*(! 4LE,(.*(!<4-M<A-E*(9,! +,>-,*(! '+! ;E,-! .MN4-<4-M<A*(! -.'>! D+NE*-! ,! =(')+,9*A! =L(! )'A! T*+'>+!
! 5C!
9,==*('A-*A!)*>><)!4(,-*A!4L!DA9*(>,BB*A9*!<B!,AA>N-A,AB-.D(-$!Y*+!T*+V(!'+!E*(9,*A!'E!.MN4-<4-M<A*A! N.*(! E*9! N.A,AB! ,! 4(,-*A! 4L! DA9*(>,BB*A9*! <B! (*9D-*(*-! E*9!4(,-(*9D.-M<A! 4L! DA9*(>,BB*A9*$!Y*AA*! -'))*A;*AB*A!)*>><)!<4-M<A-4(,-! <B! 4(,-*A!4L! DA9*(>,BB*A9*! *(! ,>>D-+(*(+! ,! =,BD(! "C$! E*9! T(D.! 'E! *A! .MN4-<4-M<A!)*9! *A!)LA*9!>*E*+,9!<B!,AA>N-A,AB-.D(-!n%Z""$!!
!
S)*K-#!;"#>'-()'%(-)%*#7=#6TZD1.D1T.%#0'(#Vc8\!!#.*#'%#0?%'(#&'='2)(#='(#'%(-)%*#)#D-)1'%#D?#,XQ#!2! -')-E'(! )*9! EL(*! =<(E*A+A,AB*(! E,-*(! +'T*>>! "C$! '+! *A! T(L! (*9D.-M<A! ,! 4(,-*A! 4L!DA9*(>,BB*A9*!4L! 35l!;'(!A*B'+,E! *==*.+!4L!E*(9,*A!'E! '>>*!.MN4-<4-M<A*($!Y*+! -+N(-+*!4(<-*A+E,-*!E*(9,+'4*+!4L!3?5Z1Ol!!.'A!<T-*(E*(*-!,!9V4+!]PK!<4-M<A*(!)*9!"Wl!9*>+'$!!!
47/'&&#!;"#B55'62'%#D?#6TZD1.D1T.%1='-()#7=#UGY#D-)1F.DD#)#K%('-&)**'%('#




!!6==*.+*A!'E!*+!A*B'+,E+!4(,-;<44!,!DA9*(>,BB*A9*!T>,(!)<+-'++!=<(!-'>B-<4-M<A*A*-!E*(9,$!S(')+,9,B!D+T*+'>,AB!4L!*A!-'>B-<4-M<A!*(!9,==*('A-*A!)*>><)!,AA>N-A,AB-.D(-!<B!4(,-*A!4L!DA9*(>,BB*A9*Z!9*()*9!N.*(!4<+*A-,*>>!=(')+,9,B!D+T*+'>,AB!E*9!(*9D.-M<A*A!,!4(,-*A!4L! DA9*(>,BB*A9*Z! <B! 9*++*! BMN(! -'>B-<4-M<A*(! )*(! E*(9,=D>>*$! Y*AA*! -'))*A;*AB*A!)*>><)! <4-M<A-4(,-! <B! 4(,-*A! 4L! DA9*(>,BB*A9*! *(! (*4(*-*A+*(+! ,! =,BD(! 1W$! )*9! *+!*.-*)4*>!4L!*A!-'>B-<4-M<A!)*9!*A!)LA*9-!>*E*+,9!<B!,AA>N-A,AB-.D(-!4L!n%Z""$!!!
!
S)*K-#3P"#>'-()'%(-)%*#7=#17&*1.D1T.%#0'(#Vc8\!!#='(#'%(-)%*#)#D-)1'%#D?#,XQ#!P'T*>>! 1"$! E,-*(! '+! 35l! 4(,-;<44! (*-D>+*(*(! ,! E*(9,N.A,AB! 4L! '>>*! -'>B-<4-M<A*($! 2BM*A!,>>D-+(*(*(!+'T*>>*A!'+!4(,-;<44!;'(!-+N(-+!*==*.+!4L!9V4+!]PK!<4-M<A*(!)*9!3"Wl!9*>+'$!!
! ?"!
47/'&&#3!"#B55'62'%#D?#17&*1.D1T.%1='-()#7=#UGY#D-)1F.DD#)#K%('-&)**'%('#
!!6==*.+*A!'E!*+! -+N((*!4(,-;<44!4L! 3"1l!4L! -'>B-<4-M<A*(!*(!)*(!D+->'B-.('=+,B! *AA!4L!.MN4-<4-M<A*(! Q+'T*>>! 11$R$! S<(! *.-*)4*>! B,(! ]PK! -'>B-<4-M<A!)*9! ep#Z5%! B*E,A-+! 4L!<E*(!5WWl$!Y*+!,AA*T\(*(!*+!+,>-E'(*A9*!9(')'+,-.!+'4!=<(!<4-M<A--*>B*(*A$!!!!
47/'&&#33"#B55'62'%#D?#17&*1.D1T.%1='-()#7=#U!3Y#D-)1F.DD#)#K%('-&)**'%('#





!!Y*++*! -.V>9*-! '+! <4-M<A*(!)*9! >'AB! >N4*+,9! ;'(!),A9(*! B'))'$! F'))'! *(! *+!)L>! 4L!;E<(9'A!9*>+'!*A9(*(!-*B!E*9!*A9(,AB*A!,!4(,-*A!4L!DA9*(>,BB*A9*$!kk*B'+,E+! 4(,-;<44! ,AA*T\(*(! -+N(-+! (,-,.<! =<(! -*>B*(*! 'E! ]PK!-'>B-<4-M<A*($! &<-,+,E+! 4(,-;<44! ,AA*T\(*(! -+N(-+! (,-,.<! =<(! -*>B*(*! 'E! ]PK!.MN4-<4-M<A*($!&(<-*A+E,-!*A9(,AB! ,!<4-M<A-E*(9,!*(!-+N((*! ,!]PK!<4-M<A*(!*AA!,!'A9(*!<4-M<A*(Z!)*A-! 9<>>'(*A9(,AB! T>,(!),A9(*$! j<! -+N((*! ;<44! 9*-+<! -+N((*! T>,(! 4(<-*A+E,-!+'4$! I<443(,-,.<*A! *(! ,..*! -V))*+(,-.! =<(! *A! >'AB! <B! *A! .<(+! <4-M<A-4<-,-M<A$!]4-M<A-.MN4*(*A!.'A!,..*!+'4*!)*(!*AA!"WWlZ!9*+!E,>!-,!<4-M<A-4(,-Z!)*A-!=<(!-*>B*(*A!'E! .MN4-<4-M<A*(! .'A! +'4*+! E\(*! +*<(*+,-.! D*A9*>,B! -+<(+$! S<(! -'>B-<4-M<A--*>B*(*A! *(!+'4*+! T*B(*A-*+! +,>! ,AA>N-A,AB-.D(-! <)! &cJ! ='>>*(! +,>! AD>>Z! A<*! -<)! *(! B'A-.*!D-'AA-VA>,B! -,9*A! &cJ! T*-+L(! 'E! 5W! -*>-.'4*($! /,! -*(! <B-L! '+! <4-M<A*(! )*9! >*AB(*!>*E*+,9!,!),A9(*!B('9!T>,(!4LE,(.*+!'E!4(,-;<44$!
! ?#!
I/:/:/-O$DDF)0'06$-($)-&+%*7-#+&,+&-$D'W$"'D$)*+(X%W+)--2! =<((,B*!.'4,++*>!-L!E,!'+!4<(+*=N>M*(!T*-+L*A9*!'E!T'(*!<4-M<A*(!.'A!=N(*!+,>!T*+V9*>,B*!+'4! E*9! 4(,-;<44! ,! DA9*(>,BB*A9*$! /,! ;'(! <B-L! E,-+! '+! ;<443(,-,.<*A! *(! -+N(-+! =<(!<4-M<A--*>B*(*$! Y*>+'3;*9B,AB! T>,(! *A!)D>,B! (,-,.<-+V(,AB--+('+*B,$! S<(! L! -,.(*! -*B!)<+!4(,-*A9(,AB! ,! DA9*(>,BB*A9*Z! .'>.D>*(*(! )'A! <4-M<A*A-! 9*>+'! <B! +'(! 9*A! AN9E*A9,B*!4<-,-M<A*A!,!'A+'>>!9*>+'!'.-M*($!S<(!*.-*)4*>m!-'>B!'E!"WW!.MN4-<4-M<A*(!)*9!5Wl!9*>+'!E,>!T*+V!4<-,-M<A*A-!9*>+'!WZ5zQ3"WWRp35W$!kL(!4(,-*A!4L!DA9*(>,BB*A9*!*A9(*-!)*9!∆:!E,>!-*>B*(!+'4*!5W∆:$!:,9*A!9*>+'!+,>!DA9*(>,BB*A9*!>,.!"!E,>!*A!>'AB!4<-,-M<A!,!5W!'.-M*(!B,!9*>+'!y5W!<B!+<+'>!9*>+'!+,>!*A!->,.!4<-,-M<A!T>,(!>,.!AD>>Z!9*+!E,>!-,!<4-M<A--*>B*(!;'(!AL!*A!9*>+'! ANV+('>! 4<-,-M<A$! /,9*(*! -*(! E,! T<(+! =('! *E*A+D*>>*! >LA*.<-+A'9*(! E*9!BM*AA<)=N(,AB!'E!9*>+'3;*9B,AB!-+('+*B,*A$!!SN(-+!E,>!E,!-*!;E<(9'A!-*>B*(*!'E!-'>B-<4-M<A*(!.'A!(*9D-*(*!;<443(,-,.<*A!E*9!9*>+'3;*9B,AB$! /,! ,>>D-+(*(*(! 9*>+'3;*9B,AB! (,-,.<-+V(,AB--+('+*B,! )*9! T(D.! 'E! D+E'>B+*!-'>B-<4-M<A*(!)*9!35WlZ!315l!<B!3"Wl!9*>+'$!/,!-L!,!=<((,B*!.'4,++*>!'+!9,--*!<4-M<A*A*!>,9*(! -+N(-+! +'4! E*9! A*B'+,E+! 4(,-;<44! ,! DA9*(>,BB*A9*$! k*B'+,E! 9*>+'! T*+V(! '+!DA9*(>,BB*A9*!&cJ!)L!-*>B*-$!2!*A!-,+D'-M<A!;E<(!9*+!*(!A*9BL*A9*!4(,-;<44!-.'>!)'A!+M*A*!4L!9*>+'4<-,-M<A*A$!F*E,A-+*A!4L!9*>+'4<-,-M<A*A!-.'>!;*>+!*>>*(!9*>E,-!.<)4*A-*(*!=<(! +'4*+! +,>! *A! .<(+! 4<-,-M<A! ,! -'>B-<4-M<A*($! :,9*A! )'A! ,..*! .'A! E,+*! 4L! =<(;LA9! ,!;E,>.*A!(*+A,AB!4(,-*A*!D+E,.>*(!-*BZ!E,>!E,!'A'>V-*(*!*==*.+*A!'E!TL9*!4<-,+,E+!<B!A*B'+,E+!4(,-;<44! 4L! 9*>+'3;*9B*9! 4<(+*=N>M*$! b'! <--! =N(-+! -*! 4L! A*B'+,E+! 4(,-;<44! ,!DA9*(>,BB*A9*$!!!P'T*>>!1?$!E,-*(!'+!E*9!*A!.<(+!4<-,-M<A!,!-'>B-<4-M<A*(!*(!9*A!A*B'+,E*!*==*.+*A!'E!35l!<B! 3"1l! ;<44! 9*>E,-! .<)4*A-*(+! B(DAA*+! B*E,A-+*A! 'E! .<(+! 9*>+'! 4<-,-M<A! ,!DA9*(>,BB*A9*$! j<! -+N((*! 4(,-;<44*+! *(! 9*-+<! -+N((*! T>,(! (*9D.-M<A*A! ,! 4<(+*=N>M*A*-!E*(9,$! :'))*A>,BA*+! )*9! (*-D>+'+*A*! ,! +'T*>>! 11$! E,>>*! *A! DT*-.V++*+! .<(+! 4<-,-M<A! ,!-'>B-<4-M<A*(!)*9!9*>+'!35WlZ!315l!<B!3"Wl!;'!+'4+!+,>-E'(*A9*!"?OlZ!1C5l!<B!5W?l!E*9! 3"1l! 4(,-;<44Z!)*A-! +'T*>>! 1?$! E,-*(! '+! 9*>+'3;*9B*! (*9D-*(*(! +'4*+! +,>! 3%Z#1lZ! 3OZC1l!<B!3"5Z@#l$!Y*+!+V9*(!4L!*A!-,BA,=,.'A+!(*9D.-M<A!'E!;<443(,-,.<$!!
! ?%!
47/'&&#3G"#B55'62'%#7=#%'*72)=2#D-)1F.DD#D?#('&27UF'(*'(#17&*1.D1T.%1D.-2'5Z&T'-#
!!kL(!E,!-*(!4L!E*(9,*A9(,AB*A*!4L!9,--*!4<(+*=N>M*A*!E*9!4<-,+,E+!4(,-;<44!E,-*(!9*+!-*B!'+!)'A!+'4*(!4L!'>>*!+(*!4<(+*=N>M*A*!Q+'T*>>!1@$R$!]4-M<A--*>B*(!+M*A*(!4L!(*9D.-M<A*A!,!-'>B-<4-M<A*A*-! E*(9,Z!)*A!9*AA*! B*E,A-+*A! *(! ,..*! +,>-+(*..*>,B! +,>! L! .<)4*A-*(*! =<(!+'4*+!4L!*A!.<(+!4<-,-M<A!,!DA9*(>,BB*A9*$!cL9*!+'T*>>!1?$!<B!1@$!'E9*..*(!'+!)'A!+'4*(!)*-+!4L!*A!4<(+*=N>M*!)*9!9V4+!]PK!<4-M<A*($!S<(!*A!<4-M<A--*>B*(!-<)!9*>+'3;*9B*(!-,A*!4<-,-M<A*(!.'A!T'(*!E*>9,B!-)L!*>>*(!,AB*A!*A9(,AB*(!,!DA9*(>,BB*A9*!E\(*!BDA-+,B$!!
! ?5!
47/'&&#3J"#B55'62'%#7=#D.1)2)=2#D-)1F.DD#D?#('&27UF'(*'(#17&*1.D1T.%1D.-2'5Z&T'-#
!!kL!(*++*(!E,!<44)*(.-<);*+!)<+!-,.(,AB!'E!.<(+!4<-,-M<A*(!,!.MN4-<4-M<A*($!/,!;'(!E,-+!'+!-*>B*(!'E!.MN4-<4-M<A*(!>,9*(!*+!T*+('.+*>,B!+'4!E*9!4<-,+,E+!4(,-;<44!,!DA9*(>,BB*A9*$!GE;*AB,B! 'E! <4-M<A*A*-! ,AA>N-A,AB-.D(-*(! .'A! +'4*+! >,BB*!)*>><)! ##l!<B! "#Ol! E*9!y5l!4(,-;<44!<B!)*>><)!O#l!<B!5"Ol!E*9!y"1l!4(,-;<44!QE*9>*BB!%R$!b'!<--!-*!4L!.MN4-<4-M<A-4<(+*=N>M*A! -,.(*+! )*9! *A! (*>*E'A+! 9*>+'! 4<-,-M<A! ,! DA9*(>,BB*A9*$! /,!*E'>D*(*(!*==*.+*A!'E!9*>+'3;*9B,AB!E*9!L!T(D.*!.MN4-<4-M<A*(!)*9!9*>+'!5WlZ!15l!<B!"Wl$!!P'T*>>!1O$! ,>>D-+(*(*(!'+!E*(9,N.A,AB!4L!9*>+'!4<-,-M<A! ,!DA9*(>,BB*A9*!9'AA*(!)<+E*.+!=<(! +'4*+! 4L! .<(+! 4<-,-M<A! ,! .MN4-<4-M<A*($! /,! <T-*(E*(*(! '+! -+N((*! 4(,-;<44! 4L! y"1l!(*-D>+*(*(!,!-+N((*!E*(9,+'4!=<(!'>>*!4<(+*=N>M*(!-'))*A>,BA*+!)*9!y5l!;<44$!b,.*E*>!*(!9*>+'! ;*9B*3('+*! 4L! "Wl! +,>! 9*A! 9V4+! ]PK! <4-M<A! (*9D-*(+! +'4*+! +,>! 3"?Z1"l! -<)! *(!T*+V9*>,B!>'E*(*!*AA!35"Ol!E*(9,+'4!4L!*A!,..*3-,.(*+!.<(+!.MN4-<4-M<A-4<-,-M<A$!
! ??!
47/'&&#3I"#B55'62'%#7=#D.1)2)=2#D-)1F.DD#D?#('&27UF'(*'(#6TZD1.D1T.%1D.-2'5Z&T'-#
!!/*9!L!T(D.*!9*>+'3;*9B,AB!(,-,.<-+V(,AB--+('+*B,!(*9D-*(*(!)'A!T*+('.+*>,B!(,-,.<*A!'E!DBDA-+,B! 4(,-*A9(,AB$! U>*)4*A! E*9! 9*AA*! -+('+*B,*A! *(! '+! )'A! B,(! 'E.'>>! 4L! 9*A!4<+*A-,*>>*! B*E,A-+*A! E*9! 4(,-(*9D.-M<A$! /*9! 35l! 4(,-;<44! =L(! .MN4-<4-M<A--*>B*(! *A!B*E,A-+!4L!)*>><)!#"l!<B!?5l!<B!E*9!3"1l!4(,-;<44!>,BB*(!B*E,A-+*A!)*>><)!??l!<B!C5l$! 6==*.+*A! 'E! 35l! <B! 3"1l! 4(,-;<44! 4L! -,.(*9*! .MN4-<4-M<A-4<(+*=N>M*(! *(!(*4(*-*A+*(+! ,! +'T*>>!1C$! 2BM*A!-*(!E,!'+!4<(+*=N>M*A!)*9!9V4+!]PK!.MN4-<4-M<A*(! ='>>*(!)*-+!,!E*(9,!-4*-,*>+!)*9!*+!-L!-+<(+!;<44!-<)!3"1l$!!!
! ?@!
47/'&&#3L"#B55'62'%#7=#%'*72)=2#D-)1F.DD#D?#('&27UF'(*'(#6TZD1.D1T.%1D.-2'5Z&T'-#
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